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Visible light-induced photoreductive activity of natural Fe-bearing sphalerite

LI Yan, LU An-huai and WANG Chang-qiu
(School of Farth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: Natural sphalerite as a novel cost-effective photocatalyst was characterized by means of electron microprobe analysis (EM-
PA), X-ray photoelectron spectroscopy (XPS), diffuse reflectance spectroscopy (DRS), photoluminescence (PL), transmission elec-
tron microscope (TEM), scanning electron microscope (SEM) and Hall-effect measurements. The results show that the visible light
response of the natural sphalerite sample results from the presence of substituting metal ions. Besides, the variable-valence element of
Fe can act as a hole scavenger in the process of Fé™ + h"— Fe&®* | thus improving the efficiency of conduction band electrons and
strengthening the photoactivity. Cleavage planes and fracture surfaces can improve the photocatalytic activity by providing more active
sites than perfect faces. Other defects like charge vacancies and lattice expansion with their possible roles of improving the efficiency of
electron-hole pair separation are analyzed. The photoreductive reactions prove that the natural sphalerite sample exhibits a high pho-
toactivity on reducing methyl orange under visible light irradiation, which is consistent with its specific characterization. The results
also demonstrate that natural sphalerite as a new cost-effective photocatalyst driven by visible light will have certain application
prospects in environmental remediation.
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Table 1 Chemical composition of natural sphalerite samples
S Zn Fe Cu Cd Ag Mn Sn Ni Co Pb
32.51 45.99 18.65 2.12 0.04 0.52 0.03 0 0.15 0 0 100.01
32.05 50.68 13.74 1.34 0.12 0.31 0 0.09 0.36 0.21 0.48 99.38
31.41 46.67 15.16 4.68 0.69 0.46 0.30 0.07 0.02 0.00 0.00 99.46
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Fig. 3 Photoluminescence spectrum of natural sphalerite
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Fe' CE2°  Mn?*
TEM 5
111 3.3750 A
3.1230 A S5

Tsuji and Kudo 2003

(111)

> //,3.3750 A

5
Fig. 5 High resolution TEM image of natural sphlerite
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Fig. 6 Surface morphology of the sphalerite sample observed

by scanning electron microscope
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Fig. 7 UV-Vis absorption spectra of methyl orange
photoreduced by natural sphalerite at different moments

The inset figure is the methyl orange concentration versus irradiation
time plot
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